Comparative investigation of the use of various commercial microcarriers as a substrate for culturing mammalian cells.
Microcarriers provide large adhesion area allowing high cell densities in bioreactor systems. This study focused on the investigation of cell adhesion and cell growth characteristics of both anchorage-dependent CHO-K1 and anchorage-independent Ag8 myeloma cell lines cultivated on four different microcarriers (Biosilon®, Microhex®, Cytodex 3®, Cytoline 2®) by considering the cell kinetics and physiological data. Experiments were performed in both static and agitated cell culture systems by using 24-well tissue culture plates and then 50-ml spinner flasks. In agitated cultures, the highest specific growth rates (0.026 h for CHO-K1 and 0.061 h for Ag8 cell line) were obtained with Cytodex 3® and Cytoline 2® microcarriers for CHO-K1 and Ag8 cell line, respectively. Metabolic characteristics showed some variation among the cultures with the four microcarriers. The most significant being the higher production of lactate with microcarriers with CHO-K1 cells relative to the Ag8 cells. SEM analyses revealed the differences in the morphology of the cells along with microcarriers. On Cytodex 3® and Cytoline 2®, CHO-K1 cells attached to the substratum through long, slender filopodia, whereas the cells showed a flat morphology by covering the substratum on the Biosilon® and Microhex®. Ag8 cells maintained their spherical shapes throughout the culture for all types of microcarriers. In an attempt to scale-up, productions were carried out in 50-ml spinner flasks. Cytodex 3® (for CHO-K1 cells) and Cytoline 2® (for Ag8 cells) were evaluated. The results demonstrate that high yield of biomass could be achieved through the immobilization of the cells in each culture system. And cell cultures on microcarriers, especially on Cytodex 3® and Cytoline 2®, represented a good potential as microcarriers for larger scale cultures of CHO-K1 and Ag8, respectively. Moreover, owing to the fact that the cell lines and culture media are specific, outcomes will be applicable for other clones derived from the same host cell lines.